(EFA), they suggested that a 26-item, two-factor solution provided a theoretically valid model. The first factor consisted of 15 items that described positive reinforcement effects from smoking as well as intentions and desires to smoke. The second factor contained 11 items, which expressed negative reinforcement expectancies from smoking and what Tiffany and Drobes called "an urgent and overwhelming desire to smoke" (p. 1467). However, Tiffany and Drobes also noted that 10 out of the 15 items in Factor 1 were negatively worded (e.g., "I don't want to smoke now"), but all 11 items in Factor 2 were positively worded (e.g., "My desire to smoke seems overpowering"). Thus, the two-factor solution could have separated negatively and positively worded items rather than reflect two dimensions of craving.
The original 32-item QSU and other briefer versions of the instrument have been used, reportedly with success, to track craving changes in a wide variety of research manipulations-for example, smoking deprivation, alcohol consumption, nicotine replacement, and exposure to smoking-related cues (Burton & Tiffany, 1997; CepedaBenito & Tiffany, 1996; Conklin, Tiffany, & Vrana, 2000; Drobes & Tiffany, 1997; King & Meyer, 2000; Robinson, Houtsmuller, Moolchan, & Pickworth, 2000; Taylor, Harris, Singleton, Moolchan, & Heishman, 2000; Tiffany, Cox, Elash, 2000; . Studies that have directly addressed the construct validity of the QSU have also found support for its proposed two-dimensional structure. For example, Willner, Hardman, and Eaton (1995) found a significant positive correlation between QSU scores and frequency of responding for cigarettepuff reinforcement. Whereas smoking deprivation increased both craving report and responding for puffs, the association patterns between the two QSU factor-scale scores and working-for-puffs scores differed across nondeprived and abstinent smokers. In nondeprived smokers, the responding rate correlated more strongly with Factor 1 than with Factor 2 cravings. Among deprived smokers, the responding rate was more strongly associated with Factor 2 than Factor 1 cravings.
Likewise, Davies, Willner, and Morgan (2000) closely replicated the two-factor structure of the QSU and found that the two factors were differentially sensitive to a cue reactivity as well as to an abstinence-from-smoking manipulation. Furthermore, these authors found that the two factors of the QSU tracked cue reactivity differently in light versus heavy smokers. Whereas Factor 1 was sensitive to cue manipulations in both groups of smokers, Factor 2 scores only changed in heavy smokers.
However, a number of authors have questioned the validity and usefulness of the QSU, suggesting that for the assessment of smoking craving, single-item measures are valid and more efficient than multi-item, multidimensional questionnaires (e.g., Kozlowski et al., 1996; Niaura et al., 1998) . For instance, Kozlowski et al. (1996) administered the QSU to 116 undergraduate smokers and used confirmatory factor analysis (CFA) to challenge the twofactor structure of the QSU. These investigators reported that the two-factor model provided a marginal fit for the original, 26-item QSU but a good fit for a shorter, 12-item version, which consisted of the 6 items of each factor that had the highest factor loadings in the study by Tiffany and Drobes (1991) . Nonetheless, Kozlowski et al. (1996) dismissed the findings obtained with their 12-item QSU because 4 of the 6 items in Factor 1 were negatively worded. These authors replaced the negatively worded items with their positively worded counterparts and conducted an exploratory factor analysis. An interpretation of the scree test convinced Kozlowski et al. that the two-factor solution of the 12-item instrument was an artifact of mixing positive and negative items.
To avoid the potential confounding of negatively worded items and to create a briefer instrument, Cox, Tiffany, and Christen (2001) examined the two-factor structure of a positively worded, 10-item version of the QSU. These authors selected 5 items with high factor specificity and broad semantic content from each of the two QSU factors defined by Tiffany and Drobes (1991) . Cox et al. (2001) conducted separate factor analyses on each of four data sets obtained from two samples of smokers-ongoing smokers (n = 221) and smokers in treatment (n = 112). Each sample completed the 10-item measure twice, once under each of two separate conditions. Ongoing smokers completed the measure repeatedly after exposure to neutral (no-urge) and smokingrelated (urge) cues. The group of smokers in treatment completed the QSU at intake and at a 1-week follow-up session. Cox et al. reported that they replicated the twofactor structure of the QSU but also found low factor specificity for different items in the different samples and conditions. Although these differences across samples and conditions were attributed to both differences in the administration procedures across samples (repeated administration vs. single administration) and smoking status differences in the in-treatment sample (before and after treatment), the results nevertheless put into question the stability of the two-factor model of the QSU when negatively worded items are positively reworded.
The research described above clearly shows that the field lacks consensus regarding the definition and conceptualization of smoking cravings. Thus, a goal of this study was to further investigate the merits of conceptualizing smoking cravings as a two-dimensional construct. A stringent test of the validity of a psychological construct is to examine whether the construct replicates across different cultures. Human behaviors and their controlling variables can be common (emic, or universal) , different (etic, or culture-specific), or have both emic and etic properties across different cultures (Matsumoto, 1996) . When constructs do not replicate across two cultures, the following two possibilities exist: (a) the construct is ill defined and really does not exist in any of the two cultures, or 2) the construct exists but is specific to only one of the two cultures. However, construct replication across different cultures suggests the construct has emic validity, at least across the cultures tested. That is, it is important not only to develop assessment tools to study smoking-related phenomena in non-English-speaking smokers but also to show that the construct underlying the QSU fits a multiplefactor structure in smokers from both Spain and the United States. Such finding would produce a stronger argument for the multidimensional conceptualization of drug-use cravings (see .
Our a priori hypothesis was that the dimensionality of craving to smoke would generalize across the two cultures. From a theoretical perspective, although the word "craving" may not have an exact equivalent in Spanish, the concept of craving does exist in Spanish-speaking countries but with some culturally specific nuances. For example, in Spanish, a close equivalent for the term food craving is antojo. The word antojo is used to describe the desire for specific foods that women experience during pregnancy. Alternatively, antojo is used in some situations to describe a whim. That is, antojo can also be used to describe or characterize an action or desire driven by capriciousness or self-indulgence rather than by need or urgency. Craving can be translated into Spanish also as ansia, which, much like the word craving, may characterize desire and consumption that are charged with urgency. For example, a person devouring food could be described also as eating with ansia. However, ansia is also used to express a yearning for something as well as anxiety and even nausea. In the present research, we avoided the use of antojo and ansia to prevent semantic interference between homonyms. Instead, we used words or expressions that indicated a desire to smoke.
At the empirical level, the construct of cravings to smoke seems to generalize to smokers from other European countries, namely, France (Guillin et al., 2000) , Germany (Mueller, Mucha, & Ackermann, 2001) and Italy (e.g., Teneggi, Tiffany, et al., 2002) . Guillin et al. (2000) did not conduct factor analyses on a French version of the QSU but found that the instrument was sensitive in a dose response manner to smoking deprivation. Mueller et al. found support for the two-factor structure of the German version of the QSU and also found that the two factor-derived scales were differentially sensitive to a smoking deprivation manipulation. Teneggi, Tiffany, et al. used an Italian version of the QSU to track craving-report differences between temporarily abstinent smokers wearing an active or a placebo nicotine patch. Although the samples in these studies were relatively small (24 to 129 range) and neither of these studies investigated the influence of negatively worded items on the two-factor structure of the QSU nor compared the fits across competing models, the QSU was sensitive to the smoking-abstinence manipulations in the expected direction.
Within Spain, Cepeda-Benito and Reig-Ferrer (2000) found that smoking expectancies, a construct closely related to smoking craving, were multidimensional and rather similar across American and Spanish smokers. Using a sample of Spanish smokers, these authors also found that expectations of stimulation enhancement, sensual enjoyment, social facilitation, craving reduction, and boredom reduction from smoking were all positively associated with nicotine dependence, a finding that replicates results found with American samples (Brandon & Baker, 1991; Brandon, Wetter, & Baker, 1996; Wetter et al., 1994) . As in the United States, expectations of craving reduction, negative-mood reduction, and weight-control facilitation from smoking were more prevalent among women than men. Furthermore, evidence from the appetite and eating disorder literature also points toward the likely emic validity of the craving construct. CepedaBenito et al. (2000) found evidence of measurement invariance for multidimensional food-craving instruments across Spanish and American samples. The various dimensions of food craving were associated to time since last eating and to symptoms of eating disorder psychopathology similarly in Spanish and U.S. samples (e.g., Cepeda-Benito, Fernandez, & Moreno, 2003 ).
Study Questions
We tested the construct and emic validity of the proposed two-factor structure by examining two issues across Spanish and U.S. smokers. First, we used CFA to test for the first time a four-factor model of cravings. That is, although Tiffany and Drobes's construction of items for the QSU was theory driven and based on four theoretically distinct conceptualizations of cravings, their use of EFA to select the items included on the QSU's two-factor structure was data driven. Thus, we tested and compared the fit of the theoretically envisioned four-factor model to the originally data-driven, two-factor model. Given that some authors favor a unidimensional conceptualization of cravings, we also compared the two-and four-factor models to a one-factor model of smoking cravings.
Second, we wanted to examine the extent to which the two-factor structure of the QSU may have been an artifact of differentially mixing negatively and positively worded items in Factors 1 and 2. If the two-factor structure merely reflects the presence of negatively worded items in only one of the two factors (Factor 1), we reasoned that eliminating positively worded items from Factor 1 would result in an improvement of model fit. Conversely, elimination of negatively worded items from Factor 1 would result in a substantial loss of model fit.
METHOD

Participants and Procedures
The sample of English-speaking smokers was from the data set collected by Tiffany and Drobes (1991) . This sample included 230 American smokers (51% men) who responded to newspaper advertisements. Their mean age was 21.4 (range = 17 to 64), and their daily smoking rate was 22.3 cigarettes per day (range = 3 to 50).
The Spanish smokers were undergraduate psychology students from the Spanish universities of Granada and Salamanca, located in the south and west of Spain, respectively. A total of 253 Spanish, self-identified smokers (81.5% female) volunteered to participate without receiving any compensation for their participation. The data were collected in group format during the first 20 minutes of one of their psychology classes. The participants' mean age was 21.39 (range = 17 to 30), and their daily smoking rate was 12.5 cigarettes (range = 1 to 80).
Measures
Questionnaire of Smoking Urges (QSU).
The QSU (Tiffany & Drobes, 1991) asks smokers to indicate how strongly they agree or disagree with each of 32 statements. Items are scored using a Likert-type scale that ranges from 1 to 7, with higher numbers indicating a greater level of agreement. Although this is a 32-item questionnaire, only 26 items are used to calculate the two-factor derived scales. Alphas for the two scales were .95 and .86 for Factor 1 and Factor 2, respectively. Mean iteritem correlations ranged from .60 to .86 for Factor 1 and from .41 to .78 for Factor 2.
A Spanish native, who was fluent in both English and Spanish, translated the 32 items of the QSU into Spanish. An experienced and fluent Spanish-as-a-second-language instructor, a U.S. native, then translated back into English the Spanish version of the QSU. The translator from the U.S. then compared her back translation to the original English translation item by item. She identified discrepancies, and adjustments to the Spanish translation were resolved by discussion between the two translators. The questionnaire was then administered to a small group of Spanish smokers and their feedback was incorporated into the final Spanish translation. Alphas for the two scales were .95 and .88 for Factor 1 and Factor 2, respectively. Mean iteritem correlations ranged from .60 to .84 for Factor 1 and from .44 to .66 for Factor 2.
RESULTS
Separate CFAs (using LISREL 8.51) with the maximum likelihood method were conducted on the Spanish and American data sets. To facilitate comparisons across the models, all models presented here were defined using the 26 items that constituted the two-factor solution of the QSU. Nonetheless, we also specified the four-factor and the one-factor models using all 32 items and found that the fits of these models did not differ from the models defined using the 26 items (for both the American and Spanish data). The four-factor model was predicted according to Tiffany and Drobes's (1991) classification of items into four craving categories. The categories were (a) an expressed desire to smoke (7 items), (b) anticipation of positive consequences from smoking (6 items), (c) anticipation of relief from withdrawal or negative affect (6 items), and (d) intention to smoke (7 items). The two-factor model was defined according to the model proposed by Tiffany and Drobes. Three craving categories had items that loaded in Factor 1-namely, a desire to smoke (5 items), anticipation of positive consequences from smoking (4 items), and intention to smoke (6 items). In contrast, most items in Factor 2 belonged to the relief of withdrawal or negative affect category (6 items). Factor 2 was represented also by items describing a very intense desire or need to smoke (2 items), anticipation of positive consequences from smoking (2 items) and the intention to smoke (1 item). The fits of the four-, two-, and one-factor models were compared to each other to examine whether the loss in parsimony of the increasingly complex multiple-factor models could be justified not only theoretically but also statistically.
Comparisons with the one-factor model were tested with the χ 2 difference test (see Jöreskog & Sörbom, 1996) . Comparisons between the two-factor and four-factor, nonnested models were made using the expected crossvalidation index (ECVI; Browne & Cudeck, 1993) . The ECVI is a measure of the discrepancy between the fitted covariance matrix in the analyzed sample and the expected covariance matrix that would be obtained in another sample of the same size and is useful for comparing the fit of alternative, non-nested models (Jöreskog & Sörbom, 1996) . The model with the lowest ECVI is interpreted as the best representation of the data.
Two additional, separate CFAs were conducted within each group to assess the extent to which Factor 1 reflected the presence of negatively worded items rather than a separate dimension of cravings. Thus, in one analysis, Factor 1 was composed of its five positively worded items, whereas in the alternative analysis, Factor 1 was composed of its 10 negatively worded items. No changes were made to Factor 2 (see Tiffany & Drobes, 1991) .
In addition to reporting the χ 2 statistic (and associated p value), we evaluated model fit using an absolute fit index-the standardized root mean squared residual (SRMSR; Bentler, 1995)-and an incremental fit indexthe Comparative Fit Index (CFI; Bentler, 1990) . Hu and Bentler (1999) examined various "rules of thumb" criteria for the most common fit indexes used to evaluate model fit. These authors found that for small sample sizes (n ≤ 250), a SRMSR cutoff value ≤ .06 resulted in rejection rates of 93% to 100% of latent structure and factor-loadings misspecified models. Although this SRMSR also resulted in high rejection rates of true population models (20% to 28%), a CFI cutoff value ≥ .90 produced very low rejection rates of correct models (2.5 to 5%). Thus, to increase the probability of rejecting misspecified models while decreasing the probability of rejecting true models, we considered valid those models with SRMSR values ≤ .06 if their CFI value was ≥ .90.
Competing Models
American smokers. Table 1 The four-factor model fit the data significantly better than the one-factor model as the associated χ 2 was significantly greater in the one-factor model than in the four-factor model, ∆χ 2 (6) = 228.15, p < .0001. However, the four-factor model, combined-fit-index criterion indicated a less than adequate fit for the data, SRMSR = .07, CFI = .87. Finally, the two-factor model also fit the data significantly better than the one-factor model, ∆χ 2 (1) = 415.94, p < .0001. More importantly, the combined-fitindex criterion indicated the two-factor model was valid, SRMSR = .06, CFI = .91. Not surprisingly, the comparison of the non-nested models also indicated a better fit (lower ECVI) for the two-factor model than for the four-factor model (3.71 vs. 6.19).
Spanish smokers.
The results obtained with the Spanish data followed the same pattern of results described above. The one-factor model was a poor fit, χ 2 (299, N = 253) = 1268.46, p < .0001, SRMSR = .09, CFI = .77. The fourfactor model fit the data significantly better than the onefactor model, ∆χ 2 (6) = 259.94, p < .0001, but the model was not valid, SRMSR = .08, CFI = .83. As in the American sample, the two-factor model provided a better fit than the one-factor model, ∆χ 2 (1) = 287.38, p < .0001, and fit the data better than the four-factor model, ∆ECVI = -1.39. However, in contrast with the American data, the twofactor model did not provide a clearly valid fit for the Spanish data, SRMSR = .08, CFI = .84. tor 1 (all items are positively worded in Factor2) are summarized in Table 2 . Elimination of negatively worded items from Factor 1 resulted in small fit changes in both the American and the Spanish data sets (see Table 2 ). In both samples, changes from the original QSU (with positively and negatively worded items in Factor 1) to the model that retained only the positively worded items in Factor 1 were small, ∆SRMSR's ≤ .01, ∆CFI's ≤ -.01. (see Table 2 ). However, the retention of only the negatively worded items in Factor 1 substantially improved model fit in both data sets, with the degree of change having substantive implications in both the Spanish and American data sets. For the American sample, the fit indices improved to values associated with a 100% rejection rate of misspecified models, SRMSR = .05 (∆SRMSR = -.01), and a 0.0% to 0.01% rejection rate of true-population models, CFI = .95 (∆CFI = .04) (see Hu & Bentler, 1999) . Likewise, in the Spanish data set, the fit of the two-factor model also improved substantially, with the combined fit index indicating a good fit, SRMSR = .06 (∆SRMSR = -.02), CFI = .91 (∆CFI = .07).
Positively worded versus negatively worded items in
DISCUSSION
The comparison of competing models based on the QSU's potential number of factors was consistent across the two samples. The four-factor and two-factor models provided a better fit than the one-factor model, and the two-factor model provided a better fit than the four-factor model in both the American and Spanish samples. Thus, the results appeared to support the notion that the QSU measures a multidimensional construct that has two dimensions. Nonetheless, the fit of the two-factor model in the Spanish data set suggested room for improvement in model specification, thus limiting somewhat the emic validity of the two-factor structure of the original QSU.
Unlike previous researchers (e.g., Davies et al., 2000; Kozlowski et al., 1996; Tiffany & Drobes, 1991) , we went beyond mere speculation and actually tested the influence of negatively worded items in Factor 1 in the two-factor structure of the QSU. Our findings suggested that given that Factor 2 does not have any negatively worded items, the presence of mostly negatively worded items in Factor 1 substantially contributes to the two-factor structure of the QSU. That is, analyses with only negative items in Factor 1 considerably improved the model fit in both data sets. Moreover, these results were replicated in both the Spanish and the American data sets. Thus, the presence of negatively worded items in Factor 1 may define to a considerable extent the nature of the underlying construct measured by Factor 1. It could be argued that Factor 1 represents the absence of craving or desire to smoke rather than the expectancy of positive reinforcement from smoking (c.f. Cox et al., 2001) .
The fact that Factor 1 had less items when the 5 positively worded items were retained than when the 10 negatively worded items were retained should not have contributed to the better fit obtained with the latter Factor 1 version. On the contrary, instruments with fewer items per scale tend to be associated with better fit indices than instruments with more items per scale (Russell, 2002) . That is, reducing the number of items per factor typically narrows the definition of each separate factor and thus tends to increase the value of item loadings in their intended factor while decreasing their cross-factor loadings. Furthermore, mathematically, the number of variables being analyzed negatively affects most goodness-of-fit indices (Russell, 2002) . Thus, finding that the measure with more items in Factor 1 (negatively worded version) fit better than the measure with fewer items in Factor 1 (positively worded version) strengthened rather than weakened the hypothesis that the original two-factor structure of the QSU was, to a substantial extent, an artifact of having mostly negatively worded items in Factor 1 and only positively worded items in Factor 2. Similarly, from a mathematical standpoint, finding no differences in absolute fit between the original QSU version (with 15 items in Factor 1) and the QSU positively worded version (with 5 items in Factor 1) could be interpreted as meaning that the removal of negatively worded items from Factor 1 resulted in a relative loss of fit. That is, the fit did not improve even though the number of items decreased considerably. On the other hand, this line of reasoning could be used to imply that the better fit observed in the QSU version with only negatively worded items in Factor 1 (10 items) than in the QSU version with negatively and positively worded items in Factor 1 (15 items) could have been the result of the lesser number of variables being analyzed in the former than the latter. However, it seems clear that the improvement of fit observed for the model with only negatively worded items in Factor 1 did not result just from a reduction in the number of items in the factor. That is, the negatively worded measure fit better than the much briefer, positively worded version.
The examination of the influence of negatively worded items in both the American and Spanish data was particularly important because of the high complexity inherent in translating English negatives into Spanish (PalaciosMartinez, 1998) . That is, expressions with negative polarity are more difficult to be psychologically processed, understood, and, consequently, translated. Furthermore, it is not uncommon to identify negative expressions in English that, to preserve their original meaning, become positive expressions when they are translated into Spanish (Palacios-Martinez, 1998) . Thus, we could have artificially forced the translation of English negatives into Spanish negatives. The parallelism of results across both data sets, including the rather high and very similar reliability estimates, gave credibility to the notion that there was language equivalence across the English and Spanish versions of the instrument.
The pattern of findings resulting from the comparisons across the models with different numbers of factors was parallel across both samples, as was the pattern of results obtained from the analyses that used either positively worded or negatively worded items in Factor 1. These parallel results across two culturally different samples are interpreted as evidence of emic validity for the smokingcraving construct as measured by the QSU. Although the fact that the fit of the two-factor model in the Spanish data was not as good as in the American data somewhat weakens the argument for the emic validity of the craving construct, the model was clearly good when only negative items made up Factor 1 (see Table 1 ). Thus, at the very least, there was clear evidence of emic validity for a twofactor model of the QSU that measures the absence or negation of craving (Factor 1) and the presence of negativereinforcement craving (Factor 2).
Two differences between the samples could be viewed as limitations for the interpretability of the findings. Data collection between the two samples was separated by about a decade, and the Spanish sample had a substantially larger proportion of women than the U.S. sample. However, differences between the characteristics of the samples should contribute more to generate differences rather than similarities in the result patterns. The present is not a case where initial differences between groups (e.g., age, sex, race, educational level) confound the effects of the experimental manipulation. On the contrary, finding similar factor-analysis results across different samples should be interpreted as evidence of factor-structure stability (e.g., Green, Walkey, McCormick, & Taylor, 1988) .
In summary, the present investigation found support for the emic validity of a multidimensional conceptualization of smoking cravings but cast doubts on the original interpretation of the nature of the dimensions measured by the two factors of the QSU. Given the extensive use of the QSU in basic and applied research, our findings have considerable importance for authors that interpret their findings following Tiffany and Drobes's conceptualization of the QSU. Moreover, the present results may also be used to revisit past interpretations of results found with the Factor 1 scale of the QSU. With regards to future research, one implication of the present findings is that it seems potentially beneficial to use the craving construct to further understand and treat smoking among Spaniards and perhaps among the millions of Spanish-speaking smokers around the globe (validation of the construct across Spanish speakers from different countries would be a prudent step prior to asserting that the construct generalizes to other Spanish speakers). A second implication of the findings is that if measurement of positive-reinforcement and negative-reinforcement smoking cravings is to be pursued, there is a need for further tuning of the QSU or for the development of an altogether new instrument.
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